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Substitute Spray Materials I I 
C. G. VINSON ANDS. A. McCRORY* 
McCrory and Vinsant reported on substitute spray materials in 
1938. In this report a method was described for mixing nicotine 
sulfate (Black Leaf 40) and bentonite in such proportions and under 
such condition that when the material was suspended in water and 
used as a spray, the residue on fruit and foliage was inconspicuous. 
This was in sharp contrast to that residue resulting from tank mix 
or mixing of nicotine with wet bentonite. The so-called "dry mix" 
preparation gave promise in the season of 1937, so its use was con-
tinued through the seasons of 1938 and 1939 in combination with 
various spreaders and stickers. These combinations were used along-
side standard sprays of lead arsenate and also Black Leaf 155. 
Seven rows of treest, with an average of about seven bearing trees 
in each row, were used in these tests. The following table outlines 
the treatments given. 
Row 
No. 
TABLE 1.-SPRAY MATERIALS APPLIED, 1938. 
Materials 
1 Nicotine sulfate 600 cc., bentonite 6 lbs., water I 00 gal. . . ...... . . 
2 Nicotine sulfate 600 cc., bentonite 6 lbs., Y, gal. oil, Calumet White', 
water I 00 gal. . . .. .. . . . . ... . ..... .. . .. , ... .. ...•.. .. . ....... 
3 Lead arsenate 2 lbs. for calyx, 3 lbs. in cover sprays. water I 00 gal. 
4 Nicotine sulfate 600 cc., bentonite 6 lbs., whole milk powder 1 lb., 
water 100 gal. .. . ... . . ... .. ..... ..... . .. .. . .. . ..... .. .... . .. . 
Nicotine sulfate 600 cc., bentonite 6 lbs., Palustrex sulfonate2 1000 
cc., water I 00 gal. .. .. . . ............. . ........ . . ........ . ... . 
6 Nicotine sulfate 600 cc .• bentonite 6 lbs., Floor Seal3 Y, gal., water 
100 gal. .. ...... . .... .. .... . ... . .. . ... . . . . , ... ......... .. .. . 
7 Black Leaf 155 , 8 lbs., water 100 gal. .. .. . . .. .......... .. .... .. . 
7 A Cal yx spray only of lead arsenate 2 lbs., water I 00 gal. .. . ...... . 
'From Standard Oil Company of New Jersey. 
•From Southern Pine Chemical Company, Jacksonville, Florida. 
•From a local dealer. 
Dates Cover Sprays 
Were Applied 
May 19 
May 31 
June 10 
June 17 
June 29 
July 7 
July 18 
July 27 
A fungicidal spray was applied to the entire orchard on April 30 
and May 9, 1938. Two pounds of lead arsenate per 100 gallons were 
applied along with the second fung·icidal spray. This latter spray was 
the calyx spray. 
*Now Assistant Professor of Horticulture , South Dakota Agricultural College, Brookings, 
South Dakota. 
tMcCrory, S A., and Vinson, C. G. Substitute Spray Materials. Mo. Agr. Exp • . Sta. Res. 
Bui. 292 (1938). 
:t:The varieties were different in each row. 
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Row 
N o. * 
I ( 7 trees) 
2 ( 4 trees) 
2a (5 trees) 
(9 trees) 
· 4 (8 trees) 
(9 trees) 
6 (10 trees) 
7 (4 trees) 
7a (4 trees) 
TABLE 2.-SPRAY MATERIALS APPLIED, 1939. 
Materials 
Nicotine sulfate 600 cc.t, bentonite 6 lbs., water 100 gal. .. 
Nicotine sulfate 600 cc., bentonite 6 lbs., + 0 gal. white 
oil No. 41', water JOO gal. . ................ .... .. ... . 
Nicotine sulfate 600 cc., bentonite 6 l.bs., Vatsol 0. T.2 
(1-8000) , water 100 gal. .... .. . . .... . ..... . .. . ... ... . 
Lead arsenate 2 lbs. calyx, 3 lbs. cover sprays, water I 00 
gal. . ......•.. .. ... .... . ...... . ..... .. .. . •....•...... 
Nicotine sulfate 600 cc., bentonite 6 lbs. , whole milk powder 
I lb., water 100 gal. . .... .... , ............. .. ....... . 
Nicotine sulfate 600 cc., bentonite 6 lbs., Vatsol 0. S.2 
(1-1000), water 100 gal. .... . ................. . ..... . 
Nicotine sulfate 600 cc., bentonite 6 lbs., Floor Seal3 0 
gal., water I 00 gal. .................... .. .. . ...... . . . 
Black Leaf !SS, 8 lbs., water 100 gal. .. .... .. .. .. ..... . 
Calyx spray only of lead arsenate 2 lbs., water 100 gal .• . 
'From Standard Oil Company of Indiana. 
"From American Cyanamid and Chemical Company, New York, N. Y. 
3From local dealer. 
*The varieties were different in each row. 
t600 cc. = !.OS6 pt. or approximately one pint. 
Dates Cover Sprays 
Were Applied 
June 1 
June IS 
June 29 
July 13 
July 27 
Aug. IO 
On May 4 and May 18 (1939) a lead arsenate-lime sulfur spray was 
applied to all the trees. May 18 was the calyx spray. Two pounds of 
lead arsenate to 100 gallons was used in each of the two sprays. 
PROCEDURE 
The nicotine sulfate and dry bentonite were mixed as previously 
described by the authors, in Mo. Exp. Sta. Res. Bul. 292, and allowed 
to stand in a closed drum over night. The mixture was then sifted 
through a fine mesh sieve. After sifting, the material could be rapidly 
washed into the spray tank where it dispersed readily to form a 
rather stable suspension. Where a spreader or sticker was used, it 
was added while the tank was being filled. The equipment ·was 
thoroughly cleaned between applications. 
Nicotine Determinations.-In order to determine the effectiveness 
of the various combinations in forming and maintaining a nicotine 
deposit on fruit and foliage, samples of . foliage and fruit were taken 
as soon as dry following each of the last four sprays in 1938. In 
1939 foliage samples were taken following each of the last five 
sprays and fruit samples following each of the last two sprays. A 
second set of foliage samples was taken ten days following each of 
the first and a second set of fruit samples was taken seven days after 
the first sets. By this means an estimate of the nicotine loss from 
foliage and fruit was obtained over the given period of time. The 
method followed for the determination 'of nicotine is that described 
in the Journal of the Association of. Official Agricultural Chemists 
for February, 1938, Volume 21, Page 151. 
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RESULTS 
Visibility of Deposit.-As in 1937 the dry mix nicotine-bentonite 
combinations gave an inconspicuous deposit on fruit and foliage in 
1938 and 1939. Unlike 1937, however, there was no foliage or fruit 
injury. 
Nicotine Deposit on the Foliage.-A composite sample of leaves 
was taken from all the trees in each of the nicotine treated plots. 
The leaves were taken from various parts of the tree, great care 
being taken to avoid those which obviously bore a large r esidue. 
Discs, each with a surface of one square centimeter (two square 
centimeters counting both sides of the leaf sample) were cut from 
these leaves by means of a sharp cork borer. A total of one hundred 
forty-nine of these discs was taken for each sample-representing 
eighty-eight square inches of leaf surface. Duplicate samples were 
taken in all cases. The average figure for the season from each plot 
was derived, then, from ten samples (Table 4). The leaves and cut 
discs were handled as little as possible. The leaves were collected 
in paper bags and the discs were placed directly into Erlenmeyer 
flasks, containing dilute hydrochloric acid, as they were cut. 
The figures in Tables 3 and 4 are, of course, not absolute. It is 
believed they represent relative values, however, and that was the 
purpose for which they were desired. 
As might be expected, the oil used on plot 2 gave good retention 
of nicotine on the foliage, as compared with the other plots, both 
years. Floor Seal, a type of varnish that quickly dries to a very 
hard surface, also proved an effective sticker. Palustrex sulfonate, 
derived from pine tar, gave a high deposit of nicotine which was 
soon mostly lost. Palustrex sulfonate was not used in 1939. Al-
though the percentage loss of nicotine from leaves, where oil or 
Floor Seal was used, was relatively high, the initial high nicotine 
deposit in the case of these two stickers resulted in a relatively high 
nicotine residue at the end of the ten day period. It is interesting 
to note that in 1939 the deposit and retention of nicotine on foliage 
in those plots where neither oil nor Floor Seal was used, including 
that sprayed with Black Leaf 155, were about the same. For the 
two years, Black Leaf 155 gave the lowest average numerical and 
percentage loss of nicotine from the foliage, over a ten day period, 
of any of the combinations used. 
The last leaf samples in 1939 were taken August 10 when heavy 
rain fell in the afternoon. Handling these samples when damp 
obviously resulted in appreciable loss of nicotine from all excepting 
where oil or Floor Seal was used. This must have been the case 
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since ten days later more nicotine was found on the foliage of some 
of the plots than on the first day. 
TABLE 3.-Loss OF NICOTINE FROM LEA YES IN TEN DAYS, 1938. 
Av. No. Milligrams Av. No. Milligrams 
of Nicotine per 100 of Nicotine per JOO 
Row sq. in. of leaf sq. in. of leaf Average Loss of 
No. Spray surface, first day surface, tenth day Nicotine 
Number Percentage 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 1.62 .89 .73 45.1 
water J 00 gal. 
2 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 3.13 1.90 1.23 39.3 
Calumet oil Y, gal,, 
water JOO gal. 
4 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 2.30 1.14 1.16 50.4 
whole milk powder J lb., 
water J 00 gal. 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 3.49 .46 3.03 86.8 
Palustrex sulf onate 1000 cc., 
water JOO gal. 
6 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 2.90 1.77 1.33 45 .9 
Floor Seal Y, gal. 
water 100 gal. 
7 Black Leaf 155, 8 lbs., 
water JOO gal. 1.49 .89 .60 40.3 
TABLE 4.-Loss OF NICOTINE FROM LEAVES IN TEN DAYS, 1939. 
Milligrams of Milligrams of 
nicotine per I 00 nicotine per 100 Average loss of 
Row sq. in. of leaf sq. in. of leaf nicotine in 
No. Spray surface, first day surfa.ce, tenth day ten days 
Average Average Number Percentage 
Nicotine sulfate 600 cc., 2.31 1.59 
bentonite 6 lbs., 3.26 2.39 
water J 00 gal. 3.49 2.51 .47 1.51 1.00 39.8 
2.20 1.94 
1.3J J.J6 
2 Nicotine sulfate 600 cc., 2.63 1.70 
bentonite 6 lbs., 4.17 3.57 
white oil No. 41 *, Y, gal., 5.77 3.96 2.45 2.42 1.54 38.9 
water I 00 gal. 4.68 2.33 
2.57 2.06 
2a Nicotine sulfate 600 cc., 2.J6 1.16 
bentonite 6 lbs., 2.39 1.96 
Vatsol 0. T.# J-8000 4.J3 2.28 1.85 1.45 .83 36.4 
water J 00 gal. 1.85 1.49 
.87 .78 
4 Nicotine sulfate 600 cc., 2.0J 1.33 
bentonite 6 lbs., 3.27 2.22 
whole milk powder 1 lb., 2.54 2.34 l.JO 1.53 .81 34.6 
water 100 gal. 2.95 2.09 
.9J .93 
5 Nicotine sulfate 600 cc., 1.78 1.22 
bentonite 6 lbs., 2.79 2.25 
V'atsol 0. S.# 1-1000 2.79 2.28 1.02 1.51 .77 33.8 
water JOO gal. 2.92 J.7J 
1.11 1.37 
6 Nicotine sulfate 600 cc., 3.87 1.74 
bentonite 6 lbs., 4.06 3.41 
Floor Seal Y, gal. 4.80 4.37 1.90 2.87 I.SO 34.6 
water 100 gal. 4.25 3.76 
4.86 3.55 
2.05 1.06 
7 Black Leaf 155, 8 lbs., 2.45 2.J9 
water J 00 gal. 2 .. 64 2.33 1.57 1.60 .73 31.J 
3.08 J.21 
1.45 1.96 
* From Standard Oil Company of Indiana. 
# From American Cyanamid & Chemical Corporation. 
RESEARCH BULLETIN 316 7 
Nicotine Deposit on the Fruit.-From Tables 5 and 6, it is ap-
parent that those sprays which gave high retention of nicotine on 
the foliage also gave high retention on the fruit. A high original 
TABLE 5.-DECREASE IN NICOTINE RESIDUE (MILLIGRAMS PER 100 POUNDS) 
OF FRUIT BETWEEN FIRST AND SEVENTH DAY AFTER APPLYING 
SPRAY, 1938. 
Row 
No. Spray 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
water l 00 gal. 
2 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
Calumet white oil Y, gal., 
water l 00 gal. 
4 Nicotine sulfate 600 cc .• 
bentonite 6 lbs., 
whole milk powder l lb., 
water 100 gal. 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
Palustreic sulfonate 1000 
ml., 
water l 00 gal. 
6 Nicotine sulfate 600 cc., 
bentonite 6 lbs. , 
Floor Seal Y, gal. 
water 100 gal. 
7 Black Leaf 155, 8 lbs., 
water 100 gal. 
Milligrams of 
nicotine per l 00 
lbs. of fruit, 
first day 
Average 
178.05 
172.73 
213.14 
421.36 
243.82 
218.18 
Milligrams of 
n icotine per 100 
lbs. of fruit, 
seventh day 
Average 
127.64 
127.47 
118.32 
100.00 
169.91 
133.95 
Decrease in nicotine 
residue (milligrams 
per 100 lbs.) in 
seven days 
Number Percentage 
50.41 28.3 
45.26 26.2 
94.82 44.5 
321.36 76.3 
73.91 30.3 
84.23 38.6 
TABLE 6.-DECREASE IN NICOTINE RESIDUE (MILLIGRAMS PER 100 POUNDS 
OF FRUIT) BETWEEN FIRST AND SEVENTH DAY AFTER APPLYING 
SPRAY, 1939. 
Row 
No. Spray 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
water 100 gal. 
2 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
White oil No. 41, Y, gal., 
water l 00 gal. 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
Vatsol 0. T. 1·8000 
water 100 gal. 
4 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
whole milk powder 1 lb., 
water 100 gal. 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
Vatsol 0. S. 1-1000 
water 100 gal. 
6 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
Floor Seal Y, gal. 
water 100 gal. 
7 Black Leaf 155, 8 lbs., 
water 100 gal. 
Milligrams of 
nicotine per 100 
lbs. of fruit, 
fist day 
151.83 
110.36 
171.00 
133.63 
151.30 
135.76 
132.13 
111.46 
111.93 
139.90 
139.90 
138.35 
99.49 
108.81 
Average 
131.10 
152.32 
143.53 
121.80 
125.92 
139.13 
104.1 s 
Milligrams of 
nicotine per 100 
lbs. of fruit, 
seventh day 
Decrease in nicotine 
residue (milligrams 
per 100 lbs.) in 
seven days 
Per-
Average Number centage 
59.59 
57.51 
111.39 
97.41 
87.57 
81.86 
43.00 
39.31 
70.41 
46.11 
96.38 
90.94 
71.50 
72.54 
58.55 
104.40 
84.72 
41.16 
58.26 
93.66 
72.02 
72.55 55.3 
47.92 31.S 
58.81 41.0 
80.64 66.2 
67.66 53.7 
45.47 32.7 
32.13 30.8 
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deposit, however, did not necessarily result in a high residue on the 
seventh day after spraying. This is well illustrated where Palustrex 
sulfonate was used as a sticker. When this material was used, a 
seventy-six per cent loss of nicotine was experienced. Oil and Floor 
Seal, as in the case of the foliage, gave high deposit and retention 
of nicotine on the fruit. In 1939, Black Leaf 155 gave the lowest 
loss of nicotine of any of the combinations. This was under condi-
tions of heavy rainfall. In 1939, great care was taken in selecting 
fruit samples to avoid fruit with obviously heavy residue. This 
may account for some of the difference in nicotine deposit obtained 
between 1938 and 1939. 
Variety differences did not seem to be important in determining 
the amount of nicotine deposited on and retained by the fruit. 
Northwestern, with a smooth, waxy surface, where the same spray 
combination was applied, carried as great a deposit of nicotine at 
the first and seventh days as did Jonathan. Rome, with a smooth 
finish, carried as much nicotine on the first and seventh days as 
Stayman or Senator, where the same spray combination had been 
used. 
Codling Moth Control.-In 1938, the crop was light and the infesta-
tion heavy as shown by the data in Tables 7, 8 and 9. As is usually 
the case, a low percentage of the drops was clean. The harvested 
fruit showed a percentage of clean fruit more in keeping with that 
of 1939. In the totals, however, the percentage of clean fruit was 
low due to the small amount of clean fruit among the drops. 
There was a good crop in 1939 and the infestation was much 
lighter. This is well emphasized by the grand totals. In 1939, six 
times as many apples were harvested from the plots as in 1938, yet 
the total number of stings was about the same for the two years 
and the total number of entries for 1939 was only about eighteen 
per cent greater than in 1938. As a result, 90 per cent of all the 
fruit in 1939 was clean as compared with 46 per cent for 1938. Due 
to the dry weather and high temperatures in September, 1939, there 
was a heavy drop of clean, as well as of injured, fruit. This ac-
counts for the high percentage of clean fruit among the drops in 
1939. 
In general, it would seem that those combinations which make for 
a high initial deposit of nicotine and high retention should prove 
most effective for codling moth control.· This seemed to hold true 
more or less with the exception of that combination containing Floor 
Seal. Floor Seal evidently enabled a relatively high deposit to be 
built up and retained, yet the control in this plot was not equal to 
TABLE 7.-FALLEN FRUIT, 1938. 
Total Entries by Larvae of Codling Moth Clean Fruit 
Row Spray No. of No. of Calyx Entries Side Entries 
No. Apples Stings Number Per cent. Number Per cent. Total 
of total of total entries Number Per cent. 
entries entries 
N icotine sulfate 600 cc., 
594 bentonite 6 lbs., 1905 733 457 30.7 1030 69.3 1487 31.2 
water 100 gal. 
2 Nicotine sulfate 600 cc., ~ bentonite 6 lbs. 1486 133 212 45.0 259 55.0 471 255 17.2 Calumet oil ¥.. gal., m 
water 100 gal. M 
> 
Lead arsenate, 2 lbs. in calyx, ~ 
4i.2 
(') 3 lbs, in cover sprays, 872 242 571 58.8 400 971 139 15.9 µj 
water 100 gal. 
to 4 Nicotine sulfate 600 cc., 
' 
q 
bentonite 6 lbs., 1436 375 478 41.7 688 58.3 1146 433 30.1 t< 
whole milk powder 1 lb., t< 
water 100 gal. t_Jj 
1--3 
Nicotine sulfate 600 cc., z bentonite 6 lbs., 319 43 127 53.8 109 46.2 236 124 38.9 ~ Palustrex sulfonate 1000 ml., I-' water 100 gal. o:i 
6 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 444 59 204 50.0 204 50.0 408 129 29.1 Floor Seal 'h gal., 
water 100 gal. 
Black Leaf 155, 8 lbs., 
water 100 gal. 434 131 291 59.6 197 40.2 488 57 13.1 
7 A Calyx spray with lead 
arsenate only, 2 lbs., 521 132 296 51.0 ____ 284. . 49.0 580 65 12.5 
water 100 gal. 
~ 
1--1 
0 
TABLE 8.-HARVESTED FRUIT, 1938. 
Total Entries by Lar
vae of Codling Moth Clean Fruit 
Row Spray No. of No. of Cal
yx Entries Side Entries 
No. Apples Stings Number Per cent. Number Per cent. Total ~ of total of total entries Number Per cent. H 
e11tries entries U1 U1 
Nicotine sulfate 600 cc., 
0 q 
bentonite 6 lbs. 2558 1020 17 6.5 246 93.5 263 1733 67.8 ~ 
water 100 gal. H 
2 Nicotine sulfate 600 cc., 
!>-
G'.l 
bentonite 6 lbs ., 1308 168 45 43.7 58 56.3 103 1050 80.3 ~ 
Calumet oil 1,4 gal., H 
water 100 gal. 
0 q 
Lead arsenate, 2 lbs. in calyx, 
t< 
>-3 
3 lbs. in cover sprays, 500 122 13 16.4 66 83.6 79 388 77.6 q 
water 100 gal. ~ > 
4 Nicotine sulfate 600 cc., 
t:" 
pentonite 6 lbs., 1733 489 41 12.4 289 87.6 330 1107 63.8 tzj 
whole milk powder 1 lb., ~ 
water 100 gal. "O 
t!l 
Nicotine sulfate 600 cc., ~ 
bentonite 6 lbs., 40 9 5 26 .3 14 73.7 19 20 50.0 
H 
Palustrex sulfonate 1000 ml., ~ 
water· 100 gal. 
t!l 
z 
6 Nicotine sulfate 600 cc., 
>-3 
bentonite 6 lbs., 207 62 3 9.7 28 90,3 31 163 78.7 U1 
Floor Seal 1,4 gal., >-3 
water 100 gal. > >-3 
H 
7 Black Leaf 15 5, 8 lbs., 0 
water 100 gal. 293 88 2 11.8 15 88.2 17 224 76.5 z 
7 A Calyx spray with lead 
arsenate only, 2 lbs., 307 91 10 13.7 63 86.3 73 182 59.3 
water l 00 gal. 
TABLE 9.-TOTAL OF ALL FRUIT, 1938. 
Stings Entries by Larvae of Codling Moth Clean Fruit 
Row Total No. per Calyx Entries Side Entries No. Spray No. of Total 1000 Number .Per cent. Number P er cent. Total Apples No. Apples of total of total entries Number Per cent. 
entries entries 
Nicotine s uHate 600 cc., 
bentonite 6 lhs. 4463 1753 392.8 474 27.l 1276 72.9 1750 2327 52.l water l 00 gal. 
2 Nicotine sulfate 600 cc., 
t;;;;I bentonite 6 lbs., 2794 301 107.8 257 44.8 317 55.2 574 1305 46.7 t=l Calumet oil I/, gal., 
u:i water 100 gal. t=l 
:.-Lead arsenate, 2 lbs. in calyx, ::0 
0 3 lbs. in cover sprays, 1372 464 338.2 584 55.6 466 44.~ 1050 527 38.f ::Q water 100 gal. 
to 4 Nicotine sulfate 600 cc., c:: bentonite 6 lbs., 3169 864 272.7 519 35.2 957 64,g 1476 1540 48.6 t:"' whole milk powder 1 lb., t< 
t=l water 100 gal. 
8 
Nicotine sulfate 600 cc., z hentonite 6 lbs., 359 52 144.8 132 51.8 123 48.2 255 144 40.1 00 Palustrex sulfonate 1000 ml., 
..... water l 00 gal. 
0) 
6 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 651 121 185.9 207 47.2 232 52.8 439 292 44.8 Floor Seal Ij, gal., 
water JOO gal. 
7 Black I.ea! 155, 8 lbs., 
water l 00 gal. 727 219 301.2 293 58,0 212 42.0 505 281 38.7 
7 A Calyx spray with lead 
arsenate only, 2 lbs ., 
water l 00 gal. 
828 223 269.3 306 46.9 347 53. l 653 247 29.8 
..... 
..... 
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that 111 some of the others. The manner in which the nicotine is 
held could conceivably influence its effectiveness. 
The oil nicotine-bentonite combination was outstanding in g1vmg 
relatively good results both years. The oil, of course, probably had 
a direct, as ·well as an indirect, insecticidal effect. Its indirect in-
fluence was probably due to the favorable effect on spread and 
retention of nicotine. The combinations with whole milk powder 
likewise gave consistently good relative results. An aqueous solu-
tion of Vatsol 0. T. had a slightly more acid reaction than a like 
solution of Vatsol 0. S. This could account for a difference in action 
on a nicotine-bentonite combination. 
TABLE 10.-FALLEN FRUIT, 1939. 
Row No. of No. of No. of Clean Fruit 
No. Spray Apples Stings Entries Number Per cent 
1 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 2474 63 572 1902 76.9 
water 100 )!al. 
2 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
White oil No. 41, Y, gal., 
4576 108 141 4435 96.9 
water 100 gal. 
2a Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
Vatsol 0. T. 1-8000, 
508 6 98 410 80.7 
water 100 gal. 
Lead arsenate 2 lbs. 
calyx, 3 lbs. cover sprays, 2705 114 199 2506 92.6 
water 100 gal. 
4 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
whole milk powder 1 lb., 
water 100 i:ral. 
2705 100 352 2353 87.0 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
Vatsol 0. S. 1-1000, 
1993 42 268 1725 86.6 
water 100 gal. 
Nicotine sulfate 600 cc., 
bentoni te 6 1 bs., 2299 101 345 1954 85.0 
Floor Seal 0 gal. 
water 100 gal. 
Black Leaf 155, 8 lbs., 
water 100 gal. 
7a Calyx spray with lead 
1201 31 292 1009 84.0 
arsenate only, 2 lbs., 2208 133 525 1583 71.7 
water 100 gal. 
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TABLE 11.-HARVESTED FRUIT, 1939. 
Row No. of No. of No. of 
.No. Spray Apples Stings Entries 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 11,152 465 781 
water 100 gal. 
2 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
White oil No. 41 , Y, gal., 
3,933 136 222 
water 100 f!al. 
2a Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
water 100 f!al. 
7,985 197 392 
Vatsol 0. T. 1·8000 
Lead arsenate, calyx 2 lbs., 
cover sprays 3 lbs., 7,159 823 657 
water 100 gal. 
4 Nicotine sulfate 600 cc., 
bentonite 6 lbs. , 15,424 672 767 
whole milk powder 1 lb., 
water 100 gal. 
Nicotine sulfate 600 cc .. 
bentonite 6 lbs., 4,149 80 239 
Vatsol 0. S. 1-1000, 
water 100 1?al. 
6 Nicotine sulfate 600 cc., 
bentonite 6 lbs .. 5,939 323 649 
floor seal Y, gal., 
water 100 gal. 
7 Black Leaf 155, 8 lbs., 
water 100 gal. 5,757 344 716 
7a Calyx spray with lead 
arsenate only, 2 lbs., 4,808 312 726 
water 100 gal. 
TABLE 12.-TOTAL FRUIT, 1939. 
Row 
No. Spray 
Nicot ine sulfate 600 cc., 
bentonite 6 lbs., 
water 100 J?al. 
2 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
White oil No. 41, Y, gal., 
water 100 gal. 
2a Nicotine sulfate 600 cc., 
hentonite 6 lbs., 
Vatsol 0 . T. 1-8000, 
water JOO gal. 
Lead arsenate, calyx 2 lbs., 
cover sprays 3 lbs., 
water I 00 ~al. 
4 Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
whole milk powder 1 lb., 
water I 00 gal. 
Nicotine sulfate 600 cc., 
bentonite 6 lbs., 
Vatsol 0 . S. 1·1000, 
water 100 J?al. 
6 Nicotine sulfate 600 cc., 
hentonite 6 l bs., 
Floor Seal y, gal., 
water I 00 gal. 
7 Black Leaf 155, 8 lbs. , 
7a 
water 100 gal. 
Calyx spray with lead 
arsenate only, 2 lbs., 
water 100 gal. 
Total No. 
of 
Apples 
13,626 
8,509 
8.493 
9,864 
18,129 
6,142 
8.238 
6,958 
7,016 
Stings 
No. per Total No. 
Total No. 1000 of 
Apples Entries 
528 38.8 1,353 
244 28.5 363 
203 23.9 490 
937 95.0 856 
772 42.6 1,119 
122 19.9 507 
424 51.4 994 
375 53.9 1,008 
445 63.4 1,251 
13 
Clean Fruit 
Number Per cent. 
10,371 93.0 
3,711 94.4 
7,593 95.1 
6,502 90.8 
14,657 95 .0 
3,910 94.2 
5,290 89.1 
5,041 87.6 
3,782 78.7 
Clean Fruit 
Nu mber Per cent. 
12,273 90.1 
8,146 95.7 
8,003 94.2 
9,008 91.3 
17,010 93.8 
5,635 91.7 
7,244 87.9 
6,050 87.0 
5,365 76.5 
14 MISSOURI AGRICULTURAL EXPERIMENT STATION 
SUMMARY 
In harmony with results reported in Mo. Exp. Sta. Res. Bul. 292, 
nicotine-bentonite combination cover sprays, beginning after the 
calyx spray with lead arsenate, were fully as effective as lead 
arsenate in controlling codling moth and producing clean fruit. 
The percentage of stings in 1939 on fruit from plots sprayed with 
nicotine-bentonite combinations was very greatly reduced under 
the number of stings on fruit from the plot sprayed with lead 
arsenate. 
The addition of a spreader and sticker such as summer oil, whole 
milk powder, and Vatsol 0. T. increased the effectiveness of the 
nicotine-bentonite combinations. The addition of Floor Seal did 
not make for increased effectiveness of the spray, although it did 
increase the deposit and retention of nicotine on the fruit and 
foliage. 
The dry-mix method of preparing nicotine-bentonite preparations 
produced a product which gave no obvious and objectionable residue 
on the fruit. 
